The wraparound process is a mechanism for multisystem planning and care coordination for youth with serious emotional and behavioral problems. Fidelity monitoring is critical to effective implementation of evidence-based practices in children's mental health, as it helps ensure that complex interventions like wraparound are implemented as intended. The 40-item Wraparound Fidelity Index, Version 4 (WFI-4; Bruns, Burchard, Suter, Leverentz-Brady, & Force, 2004 ) is the most frequently used measure of fidelity to the wraparound process, but analysis of its psychometric properties is insufficient. An item response theory approach, Rasch partial credit models for ordered polytomous data, was used on ratings from 1,234 facilitators, 1,006 caregivers, and 221 team members, focused on 1,478 youths (55% male). Results indicated the WFI-4 measured a unidimensional construct, with little evidence of item bias and good item and model fit. However, the item information curve was skewed, with most people endorsing highfidelity responses, and several items had duplicative location estimates. A reduced 20-item measure is proposed. Internal reliability estimates for scores from this reduced measure were approximately equivalent to the longer measure. However, both versions would benefit from additional items located in the highest fidelity area of either version of the scale where scores by greater than half of our sample fall, but only 3 items are located.
It is estimated that between 10% and 20% of children and adolescents (approximately 15 million in the United States) experience a diagnosable mental health disorder, with six to eight million experiencing serious emotional disturbance (Friedman, Katz-Leavy, Manderscheid, & Sondheimer, 1998; Kazak et al., 2010) . Only 20%-30% of youth who would benefit from services actually receive help (Kataoka, Zhang, & Wells, 2002) , with much of what is provided not based on evidence for effectiveness (Hoagwood, Burns, Kiser, Ringeisen, & Schoenwald, 2001; Weisz, Jensen-Doss, & Hawley, 2006) . Treatments that are provided are widely critiqued for not being culturally responsive, coordinated across systems, or adequately holistic to attend to the ecological context in which youth with complex mental health needs and their families need support (Bruns et al., in press; Farmer & Farmer, 2001; Tolan & Dodge, 2005) . To address these issues, experts have called for improvements such as making empirically supported treatments more available, ensuring that services and supports are culturally responsive and well-coordinated, and engaging families more fully in the treatment process (Kazak et al., 2010; New Freedom Commission on Mental Health, 2003) .
Over the past 20 years, the wraparound process has become a frequently applied mechanism for individualizing and coordinating the services and supports provided to youth with serious emotional and behavior problems (Walker, Bruns, & Penn, 2008; Weisz, Sandler, et al., 2006) . Wraparound is an individualized, teambased, service planning and care coordination process. Wraparound team membership is individualized for each youth and family; teams usually consist of a wraparound facilitator, the caregiver (and child or youth, if they are mature enough to participate), and other pertinent individuals such as therapists, probation officers, teachers, friends, clergy, or others. The facilitator is trained to coordinate the process for the family, ensures meetings are adherent to the principals and activities of wraparound, acts as a consultant and advocate to the youth and family, and finds services in the community. The facilitator role is sometimes filled by the caregiver or a professional such as the therapist or caseworker. Caregivers and youth provide information about their needs, goals, and progress. Other team members provide information and support respective to their role in the family's life. The process aims to improve outcomes for youth with complex mental health problems through several mechanisms, including (a) integrating the efforts of the many systems and helpers who are involved, (b) basing the treatment plan on youth and family perspectives, (c) increasing social support received by the family, (d) actively integrating support for family and siblings in a holistic treatment plan, and (e) setting goals and monitoring progress (Bruns et al., in press; Walker et al., 2008) .
The evidence base for wraparound-type programs has expanded greatly in the past decade, with a recent meta-analysis ) finding significant, small to medium-sized effects in favor of wraparound across several outcomes domains, with particularly large effects (Cohen's d ϭ .41-.55) found for outcomes related to maintenance of youth in community settings-a critical system-and family-level outcome. On the basis of such evidence-along with the model's popularity among family advocates and other stakeholders-wraparound is currently available in 90% of U.S. states (over half of which have statewide wraparound initiatives) to an estimated 100,000 youth (Bruns, Sather, Pullmann, & Stambaugh, 2011) .
Fidelity Measurement and Wraparound Implementation
As evidence has mounted for the effectiveness of psychosocial interventions for youth, so has attention to implementation fidelity, defined as the degree to which the delivery of an intervention adheres to how the intervention was designed to be delivered (Dane & Schneider, 1998) . Fidelity monitoring is critical to ensure a complex, multicomponent intervention is implemented as intended and to generalize effects found in research studies (Hogue, Liddle, Singer, & Leckrone, 2005) . Fidelity measurement is also critical to research, including interpreting results of trials (i.e., Can we attribute study effects to the model?), conducting intervention process research (i.e., What about the model was responsible for effects?), and understanding practical questions about model application (e.g., What went on with this population that was different than with other populations?). Maintaining fidelity has been found to be critical to achieving positive outcomes across children's behavioral health, including prevention programs (cf. Domitrovich & Greenberg, 2000; Kam, Greenberg, & Walls, 2003) , treatments for specific disorder types (cf. Alexander et al., 1998; Forgatch, Patterson, & DeGarmo, 2005) , multimodal treatment models for youth with persistent and complex needs (cf. Alexander et al., 1998; Henggeler, Melton, Brondino, Scherer, & Hanley, 1997) , and systems of care (Hernandez et al., 2001 ).
The Wraparound Fidelity Index
Wraparound implementation fidelity has been assessed using various methods, including team observation measures (Bruns & Sather, 2007; Epstein et al., 2003) , document review (Bruns, Rast, Peterson, Walker, & Bosworth, 2006) , and community stakeholder interviews (Walker & Sanders, 2011) . The most commonly used measure is the Wrapround Fidelity Index (WFI; Bruns et al., 2004) . The WFI was first developed in 1999 by John Burchard of the University of Vermont. The WFI has undergone three revisions, most recently in 2006, in order to assess adherence to the principles and core procedures of wraparound as specified by the National Wraparound Initiative (NWI). The NWI (www.nwi.pdx.edu) is a federally sponsored project that used national data and a Decision Delphi-facilitated expert consensus process to specify the procedures of the wraparound model . The NWI established two primary mechanisms through which mechanisms of wraparound implementation can be communicated: (a) ten principles of wraparound service delivery and (b) four phases of wraparound implementation, including 32 core activities that are undertaken over the course of intervention with a youth and family.
In 2006, a 49-item version of the WFI was piloted in seven sites nationally that had used previous versions of the measure. All local evaluators reported it was an improvement over previous versions, and the pilot test found high reliability as measured by Cronbach's alpha for total score and adequate reliability for scores on the four phase subscales (Bruns, Suter, Rast, Walker, & Zabel, 2006) . On the basis of this pilot study, problematic items that featured low variability, high ceiling effect, or difficulty in administration or interpretation were modified or removed. The resulting WFI, Version 4 (WFI-4) includes 40 items. See Appendix A for all measure items, categorized by the 10 principles and four phases. More detail on the measure is provided in the Method section.
The WFI-4 is now in use in over 50 sites across the United States, including several states that use the WFI-4 statewide. WFI data are used for different purposes by different provider agencies or wraparound initiatives. These uses range from research projects or program evaluation, where aggregate data from respondents are used to examine levels of fidelity across principles and implementation domains, to use in group or individual supervision and program assessment and development. WFI data are occasionally used at the individual level to examine the adherence to wraparound with staff, families, or teams as part of data-informed supervision. The current study was initiated because many staff at these local sites expressed a desire for a more parsimonious measure that could be administered more easily while still capturing essential implementation elements.
Item Response Models
Past psychometric analyses of previous versions of the WFI have used a classical test theory (CTT) approach. A contemporary alternative set of approaches collectively known as item response theory (IRT) has not been conducted with the WFI-4. In IRT models, respondents' estimated latent construct locations (e.g., the level of wraparound fidelity) depend on respondent scores and on item properties. Any individual's probability of rating an item in a particular way is a function of their location in the latent construct and the item's underlying relationship to the latent construct. In terms of wraparound fidelity, higher fidelity items are items that lower fidelity wraparound teams are unlikely to endorse.
Unlike CTT, IRT approaches allow the standard error of measurement to vary across items scores (Embretson & Reise, 2000) . Hence, developers using IRT methods can calibrate tests so they focus more precisely on a particular range of the underlying construct, or more generally across the entire range of possible scores. This calibration process can help develop shorter measures with scores that have equal or better reliability estimates than longer forms, because multiple items measuring similar levels of a unidimensional construct are superfluous (de Ayala, 2009; Forkmann et al., 2009) . Possible test bias is determined if particular items function differently within the model based on respondent type (Embretson & Reise, 2000) .
IRT models that were inspired by the work of Georg Rasch (1980) differ in philosophy and approach to "traditional" IRT models inspired by the work of Lord and Novick (1968) . They differ in the conceptualization and mathematical representation of the relationships among the latent construct, the model, and the This document is copyrighted by the American Psychological Association or one of its allied publishers.
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observed data, and some authors consider them to be different classes of approach (Andrich, 2004; Bond & Fox, 2007; Rasch, 1980) . Mathematically, traditional one-parameter models do not differ from Rasch models when modeling the single parameter of item location, described above (de Ayala, 2009) . Traditional models may also feature additional parameters. Because Rasch models do not feature these parameters, comparisons between persons are invariant over the specific items used, and comparisons between items are invariant over the specific data used. Therefore, Rasch modeling facilitates the construction of comparable measured scores, whereas traditional IRT models facilitate accounting for the most variance in the data. Rasch models allow the tallying of a total score that completely characterizes personlevel trait, unlike more complex traditional models. This is important because the goal for this project was to create an easy-to-score measure that wraparound facilitators, families, and others could calculate and understand in settings without access to a computer or scoring chart. More complex models would not have facilitated this goal.
Partial Credit Model and Assumptions
The partial credit model (PCM), which is the Rasch IRT model we used for the current analysis, incorporates graduated responses (i.e., "partial credit"); this makes it an appropriate model for ordinal response categories such as the WFI scale. The PCM estimates threshold parameters for each item, that is, levels at which respondents' predicted probability of responding changes from one category to the next (i.e., from "No" to "Sometimes/ Somewhat" to "Yes"). The PCM makes no assumptions about the spread of the category threshold parameters; hence, the distance in estimated fidelity levels between categories does not have to be consistent from item to item.
Assumptions for the Rasch-based PCM include the following: The measure must have essential unidimensionality; items must have local independence, or that the items are independent after consideration of the respondent's location parameter (technically, this is subsumed under the unidimensionality assumption); items must equally discriminate for all respondents; and randomness is normally distributed as indicated by an approximation to a standardized residual mean of zero and a standard deviation of 1.0. Statistical assessment of unidimensionality is a matter of degree-no model fits data perfectly. As Embretson and Reise (2000) wrote, "It is arguable that purely unidimensional scales can only be created for the narrowest of constructs (e.g., self-esteem in eighth-grade math class)" (p. 262). Evidence indicates that parameter estimation is relatively unaffected by minor violations of unidimensionality (Childs & Oppler, 2000; de Ayala, 2009; Embretson & Reise, 2000; Harrison, 1986) , especially in certain situations. Violations of unidimensionality are of little concern if there is only one dominant dimension with several minor dimensions, and minor dimensions are correlated at r Ͼ .4 (Kirisci, Hsu, & Yu, 2001 ). The WFI may seem like a multidimensional construct, as it is created on the basis of 10 principles and four phases. However, the WFI is not measuring the wraparound principles and process per se; rather, it measures the team's adherence to the well-defined wraparound process. This unidimensional concept of adherence is the "fidelity" that the WFI measures.
Rationale for Current Study
Despite its widespread use, no prior studies of any of the WFI versions have used an IRT model-based approach. The goal of the current study was to use a Rasch-based IRT method to provide an in-depth analysis of the WFI-4, provide recommendations to improve the functioning of the measure, and explore a shorter, easier-to-use version to ease response burden and facilitate use in the field and by laypersons. Though the WFI-4 is intended to evaluate the perspectives of several informants (i.e., the facilitator, caregiver, and other team members such as friends, therapists, and teachers), it is possible that these individuals may exhibit differential patterns of responding that may hinder comparability of forms across respondent type. We sought to improve the WFI-4 by removing items revealed to be irrelevant, biased, or superfluous.
Method

Measure
The WFI-4 is a 40-item administrated interview with separate, parallel versions for three types of respondent: wraparound facilitators; caregivers; and other team members who are not facilitators, caregivers, or youth (e.g., therapists, teachers, or friends of the family). Versions differ only in target wording (e.g., "your child" or "your family" compared with "the child" or "the family"). The WFI also has a version for youth that contains 32 items, including five items that have no direct corollary in the other three versions, and many of the "parallel" items use very different wording. Hence, for this study, we did not examine the youth version. All items are scored as Yes, Sometimes/Somewhat, and No (usually 2, 1, and 0, but seven items are reverse scored). Higher scores indicate increased wraparound fidelity. Development of the measure included four items assigned to each of the 10 principles of wraparound and six to 15 items assigned to each the four phases of wraparound implementation (1. Engagement and Team Preparation, 2. Initial Planning, 3. Implementation, and 4. Transition).
Total measure scores are obtained through a sum of unweighted item scores. Multivariate inferential analyses have generally used the total score for each respondent type, although some applications have combined respondent scores into an "average team score." Principle or phase scores have been calculated by averaging the items for each factor. The WFI-4 is available from the authors upon request, and Appendix A details the measure. Although the measure was developed with the intention that items adhered to the 10 principles, confirmatory factor analyses (CFAs) on caregiver, facilitator, and youth scores (separate or combined) from an earlier version of the WFI did not support a 10-element model due to extremely high intercorrelations among many of the principle factors (Suter, 2006) . No clear factor structure emerged from these analyses using this earlier version, and the measure was substantially revised following these analyses.
The measure is completed via a 15-to 30-min semistructured interview with the caregiver, facilitator, or other team member, conducted by an interviewer who has been trained to interrater reliability criteria using a series of steps from a training toolkit (Sather & Bruns, 2008) and an instrument manual (Bruns, Suter, Force, Sather, & Leverentz-Brady, 2009 ). Training includes administration guidelines, scoring keys, data entry instructions, and This document is copyrighted by the American Psychological Association or one of its allied publishers.
prerecorded sample interview vignettes to assure interviewer's adherence to protocol. Interviewers must assign correct scores to 80% or more items on three or more prerecorded interviews; however, overall interrater reliability studies have not been conducted. Studies have found good psychometric properties of WFI scores for current and previous versions of the measure (Bruns, 2010; . Scores reveal high internal consistency with WFI-4 Cronbach's alphas of .92 for caregivers, .83 for facilitators, and .86 for team members, and good test-retest reliability with WFI-3 Pearson r correlations of .83 for facilitators and .88 for caregivers. Concurrent validity estimates have been good, with a Pearson r of .86 when correlated at a mean site level with the Team Observation Measure, an observational tool for measuring fidelity to wraparound (Bruns & Sather, 2007; Bruns, Sather, & Pullmann, 2010; Sather, Cox, & Bruns, 2009) . A multiple regression indicated positive relationships between WFI-2 scores at baseline and child behavioral strengths 6 months later, as measured by the Behavioral and Emotional Rating Scale (Epstein & Sharma, 1998) , after controlling for baseline characteristics . Another study found positive relationships between WFI-4 scores and a decrease in youth needs (Effland, Walton, & McIntyre, in press ), as measured by the Child and Adolescent Needs and Strengths measure (Lyons, Weiner, & Lyons, 2004) . Studies have also found positive correlations between WFI scores and system factors theorized to be associated with successful wraparound implementation (Bruns, Suter, & Leverentz-Brady, 2006; Effland et al., in press ). The intraclass correlation coefficient (ICC) for all three respondents for total score data from the current study is .51, indicating good interrespondent agreement for a scale of this nature. For instance, this ICC is stronger than cross-informant agreement found for major child behavior scales (Achenbach, McConaughy, & Howell, 1987) .
Procedure
Data were collected by wraparound programs at sites throughout the United States in collaboration with the Wraparound Evaluation and Research Team (WERT; see http:// depts.washington.edu/wrapeval) between February 2007 and June 2009. Interviews were conducted by local evaluators trained to interview protocol and interrater reliability criteria as described above. Participants may have been interviewed multiple times; for these analyses, we used the first interview. Ideally, the first interview is conducted between 2 and 6 months after a youth's enrollment in wraparound; however, procedures varied across different implementation sites, which highly skewed the distribution (range ϭ 0 -36 months, mode ϭ 6, M ϭ 11, SD ϭ 7.4). Data were entered by local sites and submitted to WERT. Though this was a convenience sample (wraparound providers voluntarily chose to use the WFI-4 and participate in submitting scores to WERT), IRT approaches do not require randomly selected participants or a population-or time-based representative sample. The only sample-based requirement is that it be sufficiently heterogeneous to capture a range of scores (Embretson & Reise, 2000) .
Participants
Data were submitted from 41 different wraparound sites, which were nested within 25 projects, including several statewide wraparound implementation initiatives. Data from 20 to 332 teams/ youth came from each project, with an average of 59.1 teams from each project. Data were obtained from a total of 2,461 people, including 1,234 facilitators, 1,006 caregivers, and 221 team members. Frequencies of item responses by respondent type are located in Appendix B. A total of 1,478 unique wraparound teams/unique youths were assessed. The youths of focus were 55% male, 47% non-Hispanic White, 20% African American, 2% American Indian or Alaska native, and less than 1% Asian/Native Hawaiian/Pacific Islander. An additional 7% identified as mixed race, and 7% identified as another category. Fourteen percent were missing data on race. Two percent identified as Hispanic ethnicity (White, mixed race, or "other"). Youth age ranged from 1 to 21 years old, and the distribution was negatively skewed (M ϭ 12.3, SD ϭ 5; Mdn ϭ 13.7; mode ϭ 15.5). Teams ranged from two to 11 members, with an average of 4.8 (SD ϭ 1.6), including facilitators (99%), birth mothers (58%), birth fathers (24%), foster parents (21%), youths (45%), siblings (17%), grandparents (20%), other family members (15%), therapists or other mental health workers (53%), family support partners or advocates (33%), teachers or school representatives (23%), friends (9%), child welfare caseworkers (22%), attorneys (14%), mentors (9%), probation officers (7%, and, at less than 5%, other roles such as medical providers, court-appointed special advocates, clergy, adoptive parents, and other natural supports.
Analytic Strategy
Analyses proceeded in a series of five stages. To determine essential unidimensionality, the first stage was to conduct an exploratory factor analysis (EFA) and a CFA for the overall sample and for important subgroups (caregiver, facilitator, and team member). Good fit for the EFA is determined by examining scree plots (described here as a first-to second-Eigenvalue ratio of at least 3:1), and matrix residuals with a mean near zero and standard deviation of .05 and below. Good fit for the CFA is determined by a root-mean-square error of approximation (RMSEA) less than .06, and a Tucker-Lewis Index (TLI) and comparative fit index (CFI) close to .95 (Hu & Bentler, 1999) . We explored whether the subgroup factor loadings were similar using the congruence coefficient (Guadagnoli & Velicer, 1991; LorenzoSeva & Ten Berge, 2006) , which is an index of the similarity between factors. Congruence coefficients above .95 are considered equal or virtually identical, and coefficients above .90 are considered to have a high degree of similarity.
The second stage of analysis was to build and examine the fit of the IRT model. Preliminary exploration of the data revealed that assuming a common set of thresholds for the item response set across all items was inappropriate, based on average item infit and outfit mean squares (de Ayala, 2009 ). Hence, we applied a Rasch PCM (Masters, 1982) , which is appropriate for ordered polytomous data with varying item threshold sets. Estimates were obtained through joint maximum likelihood estimation using the WINSTEPS program, Version 3.69 (Linacre, 2009b) .
Estimates of overall model fit to Rasch assumptions were examined, as well as overall model data fit for persons and overall This document is copyrighted by the American Psychological Association or one of its allied publishers.
model data fit for items. Person-and item-mistfit analyses were conducted. Differential item functioning (DIF) was investigated in order to uncover items exhibiting statistical bias, or that performed differently on the basis of respondent type. DIF may reflect honest differences among respondent types, in which case the items may remain relevant to measuring the construct and might be retained, or it may reflect hidden bias. All measures rely on an assumption that respondent types do not differ in how they understand the item-if DIF indicates a violation of this assumption, then items detract from the functioning of the measure and should be removed (de Ayala, 2009; Embretson & Reise, 2000) . As recommended by de Ayala (2009), the authors (including a nationally recognized wraparound expert) qualitatively interpreted any items with differential functioning to determine whether the DIF was relevant or irrelevant to the construct of wraparound fidelity. We jointly considered magnitude of DIF, item misfit, and possible reasons for DIF in order to identify items to remove from the measure.
In the third stage, we sought to shorten the measure. The model was rerun using the remaining items. We examined item locations, plotted a person-item fidelity-level map, and examined the total information curve. This exercise helped identify items measuring the same level of fidelity, which adds little in terms of measuring fidelity. Of this pool of duplicative items, we identified candidates for removal through a combination of factors, including item misfit scores, point-measure correlation estimates, item characteristic curves, and face validity. Because the removal of items may affect fit statistics, item removal proceeded in iterative blocks. Fourth, after these items were deleted, the PCM was rerun to obtain final estimates. Fifth, reliability estimates for scores from the initial and shortened measure were compared using Cronbach's alpha statistics.
Results
Factor Analyses
The EFAs were conducted on the individual scores for each respondent on each item using maximum likelihood estimation. Results indicated reasonable fit. Table 1 depicts the EFA fit statistics by group. The first-to second-Eigenvalue ratio for most groups was good, though for facilitators it was slightly small (2.8:1); mean residuals were good for the overall sample and all groups (close to 0), and residual standard deviations were slightly high for all groups (between .05 and .06), especially team members (.083). All goodness-of-fit tests were significant. Exploratory analyses, not depicted here for space reasons, indicated that over 90% of correlations among possible minor dimensions for two, three, four, and five possible factors were r Ͼ .4. These results indicate that the factor structure was accounted for by one dominant factor with several highly correlated minor factors.
The CFA was conducted on the individual scores for each respondent on each item using tetrachoric correlations for ordinal response categories, specifying a single factor with factor loadings permitted to vary. Two indices revealed reasonable model fit (RMSEA ϭ .057 and TLI ϭ .945), whereas one failed to exceed a critical value (CFI ϭ .740). Closer inspection of the fit indices indicate that this may have been due to a few misfitting items. Fit for subgroup analyses were similar, with caregiver RMSEA ϭ .063, TLI ϭ .955, CFI ϭ .847, facilitator RMSEA ϭ .051, TLI ϭ .874, CFI ϭ .765, and team member RMSEA ϭ .061, TLI ϭ .896, and CFI ϭ .827. Hence, for the overall sample and subgroups, unidimensional model fit was not strong, though at least one measure of fit exceeded critical values for all subgroups except team members, which had the smallest sample size. Specifying items with lower factor loadings into second or third factors did not improve fit for the overall sample or subgroups. These results are not inconsistent with the conclusion from the EFA that the factor structure is composed of one dominant factor and several highly correlated minor factors. Table 2 depicts the EFA and CFA factor loadings for the overall sample (sorted in order of the location estimates from Table 3 to facilitate comparability). For the CFA on the overall sample, factor loadings for most items were moderate to high, ranging from .50 to .84, but five items were between .30 and .50, and two items were below .30. The CFA factor loadings for the subsamples were similarly moderate to high. However, for the EFA on the overall sample, factor loadings for most items were low to moderate, with six items below .30 (see Table 2 ). Factor loadings for caregivers were similar, but factor loadings for facilitators and team members were lower.
Most cross-informant factor loadings for the CFA were highly similar. Three items with an overall factor loading greater than .30 had at least one subgroup loading less than .30. However, there were several differences between cross-informant factor loadings in the EFA-16 items with an overall factor loading greater than .30 had at least one subgroup loading less than .30. Therefore, in order to test whether factor structures were similar, we calculated a series of pairwise congruence coefficients testing each subgroup set of CFA and EFA factor loadings against each other subgroup and the overall factor loadings (see Table 2 ). Most congruence coefficients were above .95, which indicates that the factor structures between overall score and caregiver, facilitator, and team This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
member scores were so similar as to be virtually identical (Guadagnoli & Velicer, 1991; Lorenzo-Seva & Ten Berge, 2006) ; three coefficients were above .93, indicating a very high degree of similarity.
Cronbach's alpha coefficients were run for the measure as a whole and for the measure stratified by respondent type. Cronbach's alpha coefficients indicated a good to excellent internal consistency (␣s Ն .90), although these reliability estimates may be biased due to clustering of sites and respondent types, which is unavoidable in our sample (Waller, 2008) .
Although these results do not indicate extremely strong unidimensionality, we considered the data to be "essentially unidimensional" for conducting IRT, which is robust to minor violations in fit (Embretson & Reise, 2000) and still useful even if stronger violations occur (de Ayala, 2009; Harrison, 1986) . The pattern of results from the factor analyses (one dominant factor along with several well-correlated minor dimensions) indicate that an IRT using these data would be robust to violations (Kirisci et al., 2001 ). Additionally, although there are several items with loadings that vary across the sample groups, the analyses of congruence coefficients indicate a very high degree of similarity among sets of factor loadings for each subgroup, providing support for measurement invariance. Therefore, we are confident that an IRT approach is appropriate with this data set and useful for our purposes of item reduction and measurement development, though results should be treated with some caution. Note. EFA ϭ exploratory factor analysis; CFA ϭ confirmatory factor analysis; CG ϭ caregiver; Fac.ϭ facilitator; TM ϭ team member; WA ϭ wraparound. Items with asterisks were ultimately removed for shorter 20-item measure. This document is copyrighted by the American Psychological Association or one of its allied publishers.
PCMs
After a preliminary Rasch PCM model was run, 36 respondents (1.4% of the sample) were removed from the data set due to grossly misfitting response patterns (Person Outfit MNSQ Ͼ 2.5). This was generally due to a uniformly high or low response pattern, broken by a few responses in an unpredicted direction on highly discriminating items. Misfitting persons are often removed to improve model and item fit. We chose the seemingly lenient cutoff of 2.5 rather than the more frequently applied 2.0 because our goal was to shorten the measure; hence, we intended to capture as much of the full range of participant responses as possible in order to inform our measure and item estimates, while still removing those people with extreme response patterns indicative of total guessing, complete miscomprehension, or data entry errors. In Note. DIF ϭ differential item functioning; WA ϭ wraparound; RMSE ϭ root-mean-square error of approximation; MnSq ϭ mean square. a For Infit and Outfit mean squares, the ideal is 1.0; less than 1.0 indicates overfit, greater than 1.0 indicates underfit. b DIF contrasts comparing facilitator with the average of other groups; only the significant t tests have displayed contrasts. DIFs for caregivers were nearly exact inverses of those for facilitators. DIFs for other team members were all nonsignificant.
c Item is reverse scored. This document is copyrighted by the American Psychological Association or one of its allied publishers.
other words, we intended to retain persons with misfitting but reasonably possible scores because we wanted their scores to degrade item fit, indicating items that could be problematic. This is in keeping with the Rasch paradigm that data are sacrosanct and important for characterizing item misfit (Andrich, 2004) . Nonetheless, there were only an additional 33 respondents (1.4%) with infit or outfit scores above 2.0. This small proportion of extreme scores is expected given a normal distribution of misfit scores, and is too small to have any practical impact on our conclusions. The model was rerun and results are depicted in Table 3 . The model fit Rasch assumptions that randomness is normally distributed as indicated by an approximation to a standardized residual mean of zero and a standard deviation of 1.0. The standardized residual mean was .02 and standard deviation was .97. As a whole, measure scores revealed good model data fit for persons (Real RMSE ϭ .36; Infit MNSQ ϭ 1.0; Outfit MNSQ ϭ .92) and good level of consistency in ordering of person location estimates (Real reliability ϭ .80; the word real indicates that the estimate has been adjusted for model misfit, hence providing a conservative or "worst case" estimate). In other words, the ordering of persons' probabilities to respond in certain ways based on their estimated level on the latent construct fit the data well, with only a few persons who responded surprisingly different than what the model would predict. More importantly in terms of measure development, results indicated very good model data fit for items (Real RMSE ϭ .04; Infit MNSQ ϭ .99; Outfit MNSQ ϭ .92) and an excellent ordering of item location estimates (Real reliability ϭ 1.0). Table 3 displays the infit and outfit mean squares for individual items. High infit values are indicative of unexpected ratings on items that are located near the person's estimated level of the latent construct (e.g., a pattern of people with average fidelity wraparound teams rating an average-level item with low or high fidelity). High outfit values are indicative of unexpected ratings on items that are estimated to be extremely different than the person's estimated fidelity location (e.g., a pattern of people with highfidelity wraparound teams rating a high-fidelity item with low fidelity). These values were found to be within an acceptable range. Although various guidelines exist, fit values substantially greater or less than 1.0 are considered indicative of poorly fitting items-one guideline states that scores should fall between .5 and 1.5 (de Ayala, 2009; Linacre, 2009a) . Several authors have argued that many recommended fit criteria are much too stringent, emphasizing that practical measurement development is focused on overall measurement quality rather than perfect item fit (de Ayala, 2009; Linacre, 2009a; Pallant & Tennant, 2007) . For infit, all items demonstrated mean squares between .76 and 1.27. For outfit, items had mean squares between .43 and 1.54.
In sum, these results indicated that the WFI-4 captures a welldefined unidimensional construct, with items ranked in a consistently predictive way, and with few items that were surprisingly different than the model would suggest. Table 3 displays the ordering of item location. Locations are item-centered, so the average item is located at zero, with high locations indicating high-fidelity items and low locations indicating low-fidelity items. Hence, the Items 2.3 ("Does the family's wraparound plan include mostly professional services"; reverse scored), 4.1 ("Has the team discussed a plan for how the wraparound process will end"), and 3.6 ("Is there a friend or advocate of the child who actively participates on the wraparound team") are items that high-fidelity wraparound teams were more likely to endorse. These items were the least likely to be endorsed by low-fidelity teams. The Items 3.10 ("Do members of the team always use language the family can understand") and 3.11 ("Does the team create a positive atmosphere around success") were answered in a way representing fidelity by the lowest fidelity wraparound teams. Very few respondents did not endorse these items.
DIF. Analysis of respondent-related DIF occurred next. Each group was compared with the average of all the groups and analyzed with a t test; the power to detect DIF is very high, so differentially performing items were determined through a combination of the t test, the magnitude of difference, and an examination of the graphed item response functions stratified by group (de Ayala, 2009; Linacre, 2009a) . The magnitude of DIF contrasts are considered negligible when their absolute values are below .43, slight to moderate when they are between .43 and .64, and moderate to large when they exceed .64 (Zwick, Thayer, & Lewis, 1999) . Table 3 displays the DIF contrast size comparing facilitators with the other groups for those items that were statistically significant. DIF scores comparing caregivers with facilitators and other team members are the nearly exact inverse of these. DIF scores for other team members were all nonsignificant. No items had large DIF. Three items were considered to have slight to moderate DIF: Item 1.4, "Did family members select the people who would be on their wraparound team?" (facilitator contrast size ϭ Ϫ.54, t ϭ Ϫ9.5, p Ͻ .001, implying that at equal levels of wraparound fidelity scores, facilitators were more likely than caregivers and team members to endorse that family members selected persons on the team); Item 1.5, "Is it difficult to get team members to attend team meetings when they are needed?" (facilitator contrast size ϭ .44, t ϭ 10.5, p Ͻ .001, implying that at equal levels of fidelity, facilitators were more likely than caregivers and other team members to report that it was difficult to get team members to attend); and Item 3.7, "Does the team come up with new ideas for the wraparound plan whenever the family needs change or something is not working?" (facilitator contrast size ϭ Ϫ.54, t ϭ Ϫ4.3, p Ͻ .001, implying that at equal levels of fidelity, facilitators were more likely than caregivers and other team members to report that the team comes up with new ideas). Even though multiple tests were run (120 total, 40 for each group), we did not apply a Bonferroni or other correction to our alpha, which would have resulted in unacceptably low levels of power. Because this analysis focuses on identifying items that may be problematic, we were more focused on preventing Type II errors than is typically the case in social science. Nonetheless, the probability of Type I error was still relatively low because the p values for significant items were extremely small (p Ͻ .001), and DIF was considered as only one piece of evidence in a broader analysis of factors pertinent to item retention decisions, as described below.
For several reasons, the last two items (1.5 and 3.7) were deleted from the measure, and Item 1.4 was retained. On the basis of our experience and conversations with practitioners who regularly use the measure, we felt Item 1.4 captured an aspect of central importance to wraparound fidelity (i.e., caregivers and youth actively choose the members of the wraparound team). We believed the moderate DIF for this item reflected an experiential difference This document is copyrighted by the American Psychological Association or one of its allied publishers.
among the respondent types rather than bias (de Ayala, 2009 ). Additionally, Items 1.5 and 3.7 demonstrated much more discrepant fit scores when compared with Item 1.4, which fit the model very well (see Table 3 ). After deletion, the model was rerun. The overall person and item fit statistics, item location estimates, and individual item infit and outfit statistics were nearly identical to the 40-item measure. Category threshold estimates and observed averages. Table 4 shows the observed average statistics and threshold estimates for each category within each item. All of the observed average statistics are in ascending order. Observed average statistics represent the predicted average of the measure estimates that the model produced for people who respond to that category. Because these are in ascending order, it indicates that the categories were arranged in an order that was meaningful to the respondents. For the threshold estimates, there is one less threshold than total number of categories, hence the WFI-4 has three categories and two thresholds. Thresholds should increase in value with category value; disordering indicates one or more of three things have occurred: The category definitions may be out of sequence from how participants understood them (which would be problematic); the category was relatively rarely endorsed; and/or the category defines a narrow section of the response space and could be combined with other categories. Only Items 4.3 and 2.3 had categories that were in ascending order. Hence, the disorder in the threshold estimates is due to either too few respondents endorsing at least one category per item or the category defines too narrow of the response space. Either way, this indicates that nearly all of the items were functioning in a dichotomous fashion and that future measures could change the item response categories into two categories (yes/no) with little loss of information. Note. WA ϭ wraparound. This document is copyrighted by the American Psychological Association or one of its allied publishers.
Examination of PCM Results to Inform Revision
Though the data fit the models well, both models (i.e., before and after deletion of two items based on DIF results) accounted for only 34% of the raw variability in the data, which is adequate but less than desirable (Linacre, 2009a) . This is likely a result of a ceiling effect because most respondents answered very positively. Evidence of this is presented in Figure 1 , which depicts the person and item locations, centered by the measure and scaled by logits from Ϫ3 to 4, with increasing values representing increasing positive scores on wraparound fidelity. The bar graph on the top provides the number of persons whose score ranks at that level of fidelity. The bar graph on the bottom provides the number of items in the WFI-4 that are located at that level of fidelity.
As shown in Figure 1 , the vast majority of the items were located at a level of wraparound fidelity below the response pattern of most respondents. The measure could be improved by the addition of more items targeted on higher fidelity wraparound practice. Additionally, several items assess similar levels of fidelity, as can be seen by the stack of items near zero. This indicates that the measure could be shortened by removing items in this region with little loss of total information. Hence, we explored shortening the measure through an iterative process of removing items in blocks, prioritizing the removal of items with lower and duplicative location estimates and with fit scores below .5 or higher than 1.5. After each iteration, we confirmed the quality of the model.
Analysis of Final 20-Item Measure
The iterative process resulted in 20 items being removed from the measure. Results for the 20-item WFI-4 indicated that very little predictive value was lost. The final model fit Rasch assumptions that randomness is normally distributed, with a standardized residual mean of .01 and a standard deviation of .99. The variability accounted for by the model remained adequate (34.2%). The model data fit for persons was slightly worse for the 20-item measure, but still good (Real RMSE ϭ .47, Infit MNSQ ϭ 1.0; Outfit MNSQ ϭ .98). Scores for person reliability were also slightly less but still good, meaning the ordering of persons' probabilities fit the data fairly well (Real reliability ϭ .72). Most importantly, the model data fit for items was excellent and slightly improved (Real RMSE ϭ .04, Infit MNSQ ϭ 1.0, Outfit MNSQ ϭ .97), and retained an excellent, unchanged ordering of item location estimates (Real reliability ϭ 1.0).
Individual item infit and outfit scores are displayed in Table 3 . These remained within an acceptable range. DIF estimates remained essentially unchanged-only Item 1.4 had moderate DIF (as in the 40-item model), with a facilitator contrast of Ϫ.50, but this item was retained due to reasons described previously.
The estimated latent wraparound fidelity scores, centered by the measure, were examined by each score of the summed 20-item WFI-4. Table 5 presents these data, along with the frequencies and cumulative percentage of people with each score. Latent trait scores increase as total scores increase, but the rate of increase was not linear. This table also depicts the percentile scores for the measure, which illustrate the continued ceiling effect on the measure. Less than 10% of the sample had a score below 20, whereas 50% of the sample had a total score between 33 and 40. At the low end of the scale, less than 1% of the scores have a standard error above .32. At the high end, 15% of the scores have a standard error above .66. This reinforces the need to develop additional items that measure the high end of fidelity in order to increase the reliability of the measure's range of scores. Figure 2 displays the person-and item-location estimates; comparison with Figure 1 indicates a flattening of item-location estimates due to the removal of redundant items.
Internal consistency. Unsurprisingly, given the reduction of items, Cronbach's alpha scores decreased slightly for the measure overall as well as stratified by respondent type, but remained high. Overall alpha for the 20-item measure was .848 (a decrease of .053), caregiver alpha was .864 (a decrease of .052), facilitator alpha was .755 (a decrease of .075), and team member alpha was .788 (a decrease of .071). As indicated earlier, these estimates are likely biased due to the nonrepresentativeness of the sample and the inclusion of different team members in one sample (Waller, 2008) .
Discussion
This study was designed to examine and improve the psychometric functioning of the WFI-4 using an IRT modeling approach and to explore the development of a shorter version of the measure to ease participants' response burden while retaining robust measurement of overall wraparound fidelity.
Two items (1.5 and 3.7) were dropped from the measure because they demonstrated different psychometric properties among wraparound facilitators, caregivers, and team members, and because these items demonstrated moderately high misfit with the model. Differences in functioning for Item 1.5, which was related to difficulty in convening wraparound team members for team meetings, are likely due to the fact that wraparound facilitators have the responsibility of gathering team members for meetings, so Person fidelity locations Figure 1 . Person-and item-location estimates for the 38-item measure. This document is copyrighted by the American Psychological Association or one of its allied publishers.
caregivers and other team members may not have the same sense of the effort involved in coordinating the team's schedule. Additionally, it has been proposed that facilitators and caregivers may have different levels of investment in who participates actively in wraparound teams, with facilitators benefiting more from the participation of other professionals who can help coordinate planning and implementation of care plans across child-serving systems (e.g., mental health, schools, and child welfare), whereas parents and caregivers are more interested in convening friends, family members, and community members. An explanation for differences in Item 3.7-which assesses the team's ability to come up with new strategies for the care plan when things are not working or when the family's needs change-is less clear, but may be due to different understandings of the family's need for change, whether the plan is working, or whether the ideas and strategies being generated are beneficial.
Again, this could also be due to different perspectives of professional staff (i.e., facilitators) versus family members, with facilitators possibly viewing formal strategies such as therapy and child welfare services as more important plan components, versus family members and other team members who place greater value on strategies that engage naturalistic sources of support, such as extended family and community resources.
A limitation of this study is its use of a convenience sample collected from participating wraparound sites. IRT models do not require a representative sample in order to calculate valid estimates, only a heterogeneous sample. However, the fact that there is clustering of persons within sites or projects likely resulted in biased model reliability estimates due to uncontrolled-for shared variance. The use of a nonrepresentative sample also places constraints on the development of nationally normed scores. This study is also limited in that there have been no interrater reliability studies done on interviewers' ratings; hence, we have no measurement of the consistency of scores between raters. However, interviewers are trained until they reach at least 80% item-level agreement with "gold-standard" ratings on prerecorded vignettes.
The study is also limited in that the data failed to show strong unidimensionality according to CFA and EFA model fit. However, IRT parameter estimation is relatively unaffected in situations with one dominant factor and several minor dimensions (Kirisci et al., 2001) . Additionally, the subgroup factor structures are very similar, according to congruence coefficient testing. Therefore, for our general purposes-item reduction and measurement development-the IRT is useful, but specific results should be interpreted with some caution.
An additional limitation is that the partial credit model of the WFI-4 clearly revealed a ceiling effect, thus resulting in higher measurement error for people with high-fidelity ratings. This likely This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
reflects several phenomena. First, this may be due to sample characteristics-this was a convenience sample, and participating wraparound sites are likely to be more concerned with fidelity to the wraparound model as compared with nonparticipating providers. Although a representative sample is not necessary when using IRT, future research should focus on teams with a representative range of fidelity in order to accurately specify population norms. In any case, the measure would be improved by the addition of supplementary items capturing the highest levels of wraparound fidelity. Second, the WFI-4 was developed to evaluate fidelity as conceptualized via the theory-and expert-driven process undertaken by the NWI in 2004. Since that time, wraparound implementation has been increasingly based on this description, with providers, jurisdictions, and states developing training, supervision, and accountability mechanisms to support high-fidelity implementation (Bruns et al., 2011; Walker et al., 2008) . Hence, this sample may be more sophisticated in terms of implementing the wraparound process with fidelity than wraparound teams were when this measure was originally developed.
Third, the relative scarcity of high-fidelity WFI-4 items is likely the result of relying on self-report. Some of the WFI-4 items ask respondents for relatively objective or quantifiable information (e.g., the presence or absence of a crisis plan, the relative representation of natural supports on teams, the number of community activities in which the team has successfully engaged the youth). However, many of the items rely on subjective assessments, such as whether the respondent perceives the plan is based on family and community strengths; whether the family is adequately engaged in the process; and whether the wraparound process and the components in the wraparound plan are in line with the beliefs, values, and culture of the youth and family. Although critical to wraparound, these items are more susceptible to demand characteristics and may function similarly to items on satisfaction scales that tend to show ceiling effects (Brannan, Sonnichsen, & Heflinger, 1996; Young, Nicholson, & Davis, 1995) .
Results From a 20-Item Model of the WFI-4
Results reveal little change in fit and little loss of information in the measure by the elimination of 20 items, because the eliminated items were redundant in terms of level of fidelity. There was a preponderance of items measuring lower fidelity in both the 40-and 20-item measures. Estimates for most people in the lower range of fidelity are therefore considered quite precise, but the measure lacks precision for the large number of people at the highest levels of fidelity. In regards to other psychometrics, scores for the 20-item WFI were roughly equivalent to the 40-item WFI, but response burden would be cut by half. The internal reliability scores for the shorter WFI decreased only slightly, and were still within the bounds of acceptability. Some decrease in reliability is expected when measures are shortened. These analyses provide some indication that the psychometric properties of the shortened WFI are comparable to the full measure. Further study should confirm these findings using a new sample and extend analyses to test-retest reliability and test validity.
Implications for Measure Development
The findings discussed above raise a basic philosophical question in regards to the construct of fidelity to any practice model. The hypothetically continuous latent construct of "wraparound fidelity" may have an upper limit. This is especially true given the interest in promoting a practice model that is both effective at achieving core outcomes (e.g., maintaining youth at home and in their community and functioning as well as possible despite their challenges) and supported by implementation technologies that are adequate to achieving a level of fidelity necessary for achieving those outcomes. If, in fact, fidelity is associated with positive outcomes (Bruns, Suter, & Leverentz-Brady, 2008; Effland et al., in press), then our primary interest should be to establish fidelity benchmarks regardless of the measure's distributional form. Ultimately, research should focus on determining what implementation technologies most effectively and efficiently promote positive outcomes. Any revisions that are undertaken with the WFI-4 will necessarily need to consider how well it is likely to support such research.
As implied above, use of IRT results to revise a measure such as the WFI-4, which has been found to be useful by many sites nationally, is a challenging venture. Items we suggested to remove may still be considered of importance to practitioners and wraparound teams who may want more detailed information. Fortunately, IRT does not require different test forms to be parallel in order to equate them, meaning that practitioners could use either a long or a short form of the measure and still obtain robust and comparable estimates of wraparound fidelity (Embretson & Reise, 2000) , while allowing researchers to include both types of forms in cross-site studies.
Conclusion
Despite these limitations, the current study indicates that the WFI-4 is a robust, unidimensional measure of fidelity to the wraparound process, with an item array across a range of fidelity estimates, and little evidence of gross item bias. However, results of this indicated that the measure could be shortened to 20 items while retaining sufficient psychometric functioning by eliminating items measuring similar levels of fidelity. This could make the measure more useful by reducing time, effort, and expenses in training, administration, response burden, and data entry. Although further studies are needed to replicate current findings and further evaluate the 20-item WFI, we expect these recommendations will be welcomed by practitioners seeking to quickly and efficiently evaluate their wraparound process in order to improve practice, as well as researchers seeking a more efficient method to measure implementation fidelity in randomized comparison trials and other types of research on the wraparound service model.
